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POTASH SALTS

Their Origin and Occurrence
By J. G. LIND, Geologist, Weber Academy.

of Walther we shall
desiznate the “Theory of Eollan
Doposition” of protective covor,
Those geologists who advance the
other theory which we designate as
the “Theory of Aqueous Deposition’
argue that afier the most readlly sol.
uble group of salts had deposited as
n surface layer, sedimenls were car-
riedd Into the galt basin. These =0
rapldly depoaited, as a protective cov-
ering, near the mouths of the Inflow-
Ing strenms that at least a porton
of the previously formed potash salts
did not have time to redissolve and
wers thus effectively preserved
The agencles of both wind and wa-
ter play at the present tlme an Im-
portant role in the development of
protecilse coverings for sall beds. In
some arld places on# agent predom.
Inates, In other reglons the othor
agent (8 the more importent factor
In the conservation of the potash de-

This theory

ns

posils, however. the evidence Lthus
far accumulated by Investigators
lends us to favor the view that the
wind waas by far the more Importan
agent.

Potash* Deposits Near Stasafurt,
Germany.

tion a= gypsum, with the water of
ery stalilzation removed.)

| The carnallite beds constitute onty
(& small part of the total thickness of
| the salt deposits as shown in the
above table. The horlzontal exten:.
however, of the beds ix ko great that
Ochsenlus has caleulated that the de-
posit of potash salis in Germany may
last nt least 600,000 years

Origin of the Stassfurt Salts,

Different theories have been ad-
vanced to account for the origin of
| the Stassfurt and other great salt de.
posits Yet It Is the consensus of
{opinion that they were formed during
prolonged periods of arldity. The the.
|ory of Ochsenius s, In brief, that deep
bays existed which were connected
with the sea by narrow, shallow chan-
nals through which the sea water en-
tered and offset the losses by evap-
oration The sallnity of the water
gradually Increasad until the satura-
tlon point wns reached and =alts be-
gan to deposit. As long as the Infllow
of salt water continued the less solu-
ble salta kept accumulating in the
deeper parts of the basins until they
became solld masses of salt, covered
by a sheel of bittern which contalned

Since the Stassfurt deposits supply
practically aill the potash nsed in the
world’s chemieal and technical In
dustries it may be profitable to glve
i briel aceount of these deposits
thelr gecurrence and thelr orlgin

The {own of Stassfurt became noted
for Its s=alt works in the heginning
of the last century, at which time the
source of the s&lt was the natural
brine obtalned from driven salt wells
In 1852 the Prugsian government com-
menoed the sinking of a shaft, which,
In 1857, at a depth of 1,080 feet, pen-
etrated a thick hed of rock =all (so-
ajum chloride) Before reaching this
bed, however, the shaft cut a thick bed
of the so-called “abradm-salze” or
refuse salts. They wers thus desie-
niated sipneen thelr value ut that time
was nol appreciated These refuse

the potash snjts. An elevation of the
land nmow occurred which completely
lgnlated the bass from the ocean
evaporation procesded to Ite limit and
the more soluble salts, including the
potash salts, deposited in a layer on
the top of those previously forme!
This process of Inflow, evaporation
and concentration Is now |n actual op-
eration in the Karabugaz on the east
gide of the Caspian gea, but tha more
seiluble salts have not vet eommenced
ta deposit jn this bav A protecting
layver of clay was finally lald down
over the potash salt layer After this
the #en elther had access to the bha-
&ln and a new serles of salt beds form-
od or else, as some helleva, the old
galt beds In some places were dis-
solved and redeposited In other places
on top of the first series. Hence the
oecurrence of two aerles In some areas

palis, whidh now constilule the most
valunble Known potansh ealt depoat
on the sarth, besldes many other salis
of minor commercial value, canta'n
the following potash-bearing salts. |
carnallite, which ie a double ehloride
of potasgium nnd magnesium; evivite,
which Is a potassivm chloride: and
kainite, which i & mixture of potas-
Elum  chloride and magnesinm
phate fepsom salt )

The deposits occnr in the upper
Permilan gystem of sedimentary rocks
and have heen found by means of nu-
merous horinz: and shalts to occupy
a eeries of basing or gynclines which
extend In a southwesterly direction |
from the neighhorhood of Stassfurt o |

the river Rhine. There were !5 thls
grea In January, 1011, 04 salt mines
In operation and new mines are oc-
casionally discovered. Over most of
thie explored area the depozils con-
elst of at least one complete serles cf
salt beds. | e, the aeposlis consist
of an underiving bed ol gypsum or
aphvdrite follawed hy the more coui-
mon =ilts and capped by the potash
snlt In some places there

carnalliLe
& a second completa series sop-
lower by an Imper

arated
Vious

from the
Inyer of clay.
At Stassfurt the order of deposits
from the surfoce downward as shown
in the following profile taken from
Credner is ns follows
1—Lilacial drift, from
feer thick
Heds of clayv,
{Tringslcy of
Younger rock
lenticulnr shape
{—Anhydrite, 100 to 260 feet thick
h—Snlt clav, 16 to 32 feet thick
G Carnallite (potash salt), 50 ta 1306
fect thick
T—Kieserite
phate)
E—lmpure
zone)
§—0Older rock snlt
of anhvdrite
Total thickness of these three bheds
varies from 500 to 3.200 feet.
IN—Gypsum and anhydrite
[Anhydrite |k the same In composi.

a few to 25

and sand-
thickness
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Casplan Sea and Karabugaz

The Casplan Sea Is an isolated part
of the ocean It covers an area of
76,000 square miles, | from 2,000 o
3000 foet deep and Its surfzce Is &b
feet lower than that of the Medites-
ranean sea. At the tlme of its Isoln-
tion from the sea the per cent of saalt
beld in solution must have heen about
the s=ame &8 that found in the ocean
waters today. Although the surface
has heen lowered 85 feet through evap.

| therefore, been named the Provo ter-
race

As a confequence of a gradual
change in climats from one of greut
humidity to one of aridity, the evaj-
oration, |n time, began to exceed the
inflow. The outlflow through
Rock Pass ceased, the water began L=
|got salt and In the course of time only
three small remoanta of this
body of [resb water were left, viz
Great Salt Lake, Utah Lake and Se
vier Lake

Great Salt Lake In 1860 covered an
aren of 2,170 sguare miles (about
the nrea of Lake Bonnevillel, had an
extreme length of 83 miles, a width

19 feet, Since the first settlement was
made in Utah the surface of the lake
bas continuously osciliated, The low-
»ut recorded stage of the present lake
ocourred In 1850  With the changes
In levi] slnce 1547 there has occurrel
corresponding variatlons In the pet
cent of salts held In solution. As far
as observations have becn carried on
the point of saturation has. since that
date, never besn reached in the open
lake for any salts except for Ume and
gyvpeum. It is evident, however, that
the water must be near the saturation
point for sodlum sulphate (plauber
salt) since this crystallizes out In
great quantitles in winter, when the
tempeérature js low No permanent
depopit of this salt forms, howeve,,
since with the rise in temperature i
Immedlately dlgsolves
Per Cent of Salts In Great Salt Lake.
When the lake was at its lowest
recent stage in 1850 the brine con-
tained 224 per cent salts  When it
reachod its highest stage in 1873 the
salt content of the brine was 13.7 per
cent. In 1885 and also in 18884 Dr
Talmage made complete snalyses of
oarefully selected samples of brine
In the first named year he found
total salt content of 16,7 per cent and
of this 16.7 per cent he found 2.6 per
cent of potassium sulphate and £0 per
cent of sodlum chioride, Basing his
calculations on the above analysis and
on  measurements wmade by himaelf,
Gilbert found that the water In the
lake contained In solutlon 400,000,000
tons of sodlum chlarclde and 20,000 000
tons of sodium sulphate (glaubar
Ealt)
I'sing the data glven by Dr. Tal-
mage and Dr Gllberl as & basis for
caleulation, the writer of thls artic'e
has found some Interesting resulle
Sinee the 400,000 000 tons of sodlum
chloride equals 80 per cent of tha to
tal salts there must be In solution
300,000,000 tons of salts, and since 2.6
per cent of this total amount equals
potassium sulphate, the amount of the
last named salt present must oquil
abouf 13,000,000 tone This amount
of potasgium sulphate estimated o
terms of potasslum oxide (potash)
gives a iotal potash content of 7
(00 600 tons 'pon multipiving this
quantity by $35. the approximate pres.
ent value of potash per ton, we finld
that the waters of the lake conta'n

gince the time of isolatlon, |
the Volga. have slnce that time con- |
tinued to carry immensa quantities nr:

(8alte Into this sea, yet the por cest '
| Balts
| found in

ite waters 8 lees than that
the open sea. The explana- |
tlon of this condition {= found In th*
sludy of processez now golng on in
the bavs and lagoons on its shores
The largest and In sume respecis
the most noted body of saturated salt
folution known Is that of the Karabu-
gaz, Thiz body of water, which might
very dppropriately be called a nut-
ural salt pan, Is a bay, about as large
Grest Balt Lake, which has been
solated [rom the Caeplan Sea oy
means of a gand bar, The two bodies

in

ns

are copnected by n channel through
which there flows continuously Into
thie bay a current of water 450 feet

wide and five feet deep. This curreat

carries dally, according 1o careful es-
timates, Into the bay 350,000 tons of
sall. or wvearly 125,000,000 tons The

climate in the region of the Casplan
is arld and almilar to that of western
'tah. The evaporation equals the in-
flow and the water level stapds proc-
tieally stationary In the sea and Its
lagoons. The water of the Karabuga:
carries 25 per cent of salts In solution
Vast quantities of sodlum chloride and
sodium sulphate are now crystallizing
out  and depositing on the battom
while around the shores of the bay
eruste of gypsum are forming During
the drier parts of the sengon the des-
ert winds carry large quantities of
dust into the bay Alternating layers
of =alts and clay are thus depositing
on the bottom The conditions ap-
pear here exceptlonally favorable for

In solution £240,000.000 worth of pot-
ash There no process  known
however. by which the potash can

Is

L)

profitably extracted. The |nterpost-
tion of humes mgeocy; mey, hewmeter,
hasten the time when these valuable|
galts mav become avallable Gilbort

estimated that the volnme of witer in
the lake in the 'S0s was equal to th.
inflow in about 2 1.2 years, and that
Hear river supplied about 1.2 of the
total amount Were all the wiaters of
the Hesr. the Prove and the Wehes
rivers stored In reservolrs the

wonld snon hecome concentrated
salts would hegin to
pottom and, in a few vears, the Led
woild become perfectly dry and
maln so at least during the dry sesn

the
deposlt on the

T

be found in favored locallties as a
capping to the more common eal®
That bhuman agency s capable
pringing about such results has heen
practically demonstrated in the
of Sevier lake, the southern remnant
of Lake Bonneville.
Sevier Lake.

1872 Sewvier lake, sitvated in M!'.
lard county, this stete, was 285 miies
long, covered an area of 1585 gquare
miles and had a maximum dopth of 15
feet. The brine at that time contalned
8.64 per cent of salts

Gl

in

which furnished the principa! Inflow

the lake has since 15880 bheen reported
ae dry durlng the summer months

the development of a great snlt hed
I'he brine has not reached the point
of saturntion for the polasslum maeg-
neslum snlts, hence these have
-ommenced to crvstalllze out.  Should
the Inflow of water ever be stopped
by the shifting sande on the bar the
last named =salta would eventually de-
poelt on the top of the more commoi
=alts, and there would sccur a bed,
conglsting of a complete serieg of
enlts similar Lo the deposit at Stass-
furt.

Great Salt Lake and Sevier Lake

Coming now nearer home, we find
procegses golng on as interesting and

lnstructive as thoze we have consid-
ered above Great Salt Lake Is a
descendant of a much [arger lake
pamed after an early explorer Laka
Bonneville Evidences of the exis-
tence of such an nanclent lake are

found In the well developed sbore ter-
aces seen near the foot of the moun-

2
not |

The xalt crust formed an the hottom
varles from four to flve inches
thickness and covers an arca
square miles
ocours concentrated in the middle of
the basin, while the =odium magnes-

are found concentrated near the mar
gln. The salls near the margin carry
about 1 per cent of potassium sul-
Iphate

Salt Beds
recent decision

in Western Utah
A of the
ownership of the bed, has directed con-
slderdble attention 1o & surface salt
deposit In western Utah near the Ne-
vada boundary line, The deposlt oc

'ein range just east of Ogden and In
the stratified deposite exposed in the
'wluffa along the Weber rlver from
West Ogden to Vintah
of these terraces ls about 1,000 fest

higher than the present of

qurface

(ireat Salt Lake, and It bns been trar- |

od from Cache valley In the north ro
the south end of Escalante valley in
the south, a distance of more thon
00 miles, Aas showp by the highest
terrace Lake Bonneville had an ex-
irame length from north to acuth of
146 miles and an extreme width fron:
seut to wert of 145 miles. It covered an
areg of 18750 square miles and had
2 maximum depth of 1,050 feet. When
the lake staod at lta highest level |
discharged ts waters into Snake river
through what I8 known as “Red Rock
Pass" In the north end of Cache vai-
ley. The Oregon Short Line rallroud
follows this pass for some distance
and thus securee an easy grade {rom
Cache valley Into Idabo, After the
lake had stood at s highest level a
sreal period of time the o-.:tle!; chan-
ne] was rapldly deepened 378 feet
«nd the surface of the lake was low-
|erad by the same amount. While the
|litke stood at this lower level the wids,
[ well developed terrace, Been Juet above
the elty reservolr east of Ogden, de-
valoped. This terrace has attsined
14 preatest development just morth
{ Provn, where It constitutes what
. known as Provo bench. It has,

are normally the last to deposit fron

Red
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of 5% miles and a maximum depth of |

hrina |

son It appears true that a small

amount of water is supplled by springs [contain a large ner cent of salls. Tne
and hence over the dry basin ther i'i‘“‘ in many places were found =0
mizht remain small pools of brine|intimately incorporated with or else
even during the drier part of the [0 completely covered hy elav, that
year. Should these results ever ha |[they do not rediszolve when the ba
i-ruug‘nt about the potash sslts weuld |sins heeome filled with water, The

In consequence
of the diversion of the Sevier river,

in
of 40
The sodium sulphate

Ium ehlorides and potassinm sulphate | MOH

Unlte)

Stutes supreme court, determining the |

curs near Wendover on the Western

a brine these galts would naturally he

lonked for as a surface layer capping
the =odlum chloride In places where
the final deposits occurred. As [ar as
we have heen able to learn this de-
posit hns bheen studled only In re.
spect to |te sodium chloride content
Theoretical Conslderations.

sNot only do the above considered
facts suggest the poasibility of dis-
covering salt deposits, Including pot-
ash, In all the more Important minor
hasing covered by Lake Honneville
but these facts in addition to certaln
otherg, which we are about to discusa,
suggest the exintenca of a succeession
lof at least two sorles nf salt beds In
|#ome basins. The etndy of elay and
mar! deposits formed In the bottom of
Lako Bonneville led Gilbert to the
discovery of land deposits of consld-
orable thickness lying belween two
sorles of lake deposits. This discov-
ery led him to conclude that a peripd
of aridity intervened during the Bon.
neville period; that the hasin hecame
largely dessicated, angd that the ma-
jor part of the =alis held in solution
were precipitated In the lowest parts
of the basin. He furthermore (nfera
that occaslonal floods covered the sall
beds with a protective layer of clay
and sand and that they wera not re-
J-Hsso]voﬂ when the basin, during the
lata Bonneville peried, azain filled
with water

Corroborative proof fn support of
tho theory of an Inter-Bonneville per-
lod of aridity has heen discovered in
the hasin of Great Salt Lake since
the classle work on Lake Bonneville
wae written in 1880

Purloe the winter of 1842.2 the dis
covery of such a buried and protecte(l
bed of salt war made on the shore ol
the lake 12 miles west of Salt Lake
| City, where the great Saltalr pavilion
now stands. Mr. Hardy, the engines:
'n charge of the hallding of the rall-
rnd track to the pavillon, informed
the writer, at the time of the con-
struction, that a bed of =alt covered
with & layer of sand a&nd eclay, was en-
countered which interfered materialls
with the progress of the work. Thae
Lbed wvarled In thickness from 4 to 7
fest and extended from the shore out
under the water as far as the point
where the worle wan carried on, a dis-
tance of something over a one-fourth
nf a mile The thickness of the hel
dml its I"ﬂ!'n]'ﬁ!'_.filof_:s wore ®sD xr-.-ul
that the piles on which the track was
lald anfl the pavilien bullt ecould not
wven when iron  shod be force
through It with the plledriver. Not
[until holes had been made through the
salt bed Ly means of the dissolving
action of steam, conducted in plpe
down through the bhpine, could the |
|work of plledrivine prosecuted |
This hed, as far as eterminatlon |
have heen made, consists chiefly of |
sodlum sulphate (glauber salt) A
far as we know no attemp! has }:mL-ni
made to determine the extent of this |
depozit, nor haz any detalled waorl
bheen done to deteormine the existence |
of potagh saltz, The existence of |
potash in this bed appears extremels |
doubtful. The protective eovering =t |
| Saltalr, whille effective In preserving |
the mlauber salte, woauld not he sueh
| tar the meors soluble potassium meas. |
nesivm =alts. |f thess last  namel |
salls weore over deposited they muAt |
have beon redigsolved when the hasin |
[rofilled with water, unless they were |
arotected by a thicker or more im |
pervions covering i

Salts «n Playa Lakes

Plava lakes are shallow hodles of
water common in the great basin be.
iween the Wasateh and Slerrn Nevadu

hie

mountaing These Inkes frequanily
evaporate 1o dryness and leave pes-
foctly level and even surfaced muil
rlains La shawn hy Russell In his

memnosraph on Lake Lahontan the Jdw
pozits on these mud plalns frequently

depth to which these deposalts saxtend
varies from & few up 1o a thousund ou
more feet

The study of these playa salt
posits led Russell the econclusion
that mwany ancient depuslts of tha
parth have originated from ordinary
river waters cvaporated m  plara
lakes, and not from sea water. This
theory, however, harcdly seems appl'.
calle Il pdvaneed In explanation of
the origln of thick heds of nearly pus2
galts covering wWide arens

e

i

such ns
those worked in Sarmany and Poland
Lake Lahontan

Lake Lahontan {& t4e name glven 1o
an ancient lake wlich coreréd a con-
siderable portlond 8 western Nevada,
near the fool of the Slerra Nevuda
mountains, during the time of the ex-
istence of Lake T =aneville In Ttah
| Thia western lakge ealved the drain-
|agze from a consifrable portlon of
the enst slope of the Sierra Nevada
ntalns and has lelt evidences of

Its existence In sedimentary deposits |
and io the high terraces ¢p the rim
of Itz hasin It was conslderably

smaller thun Lake Bonneville and at-
| talned & tmoximum depth of 886 feet
|The Inke fllled a compound basin or
]r:u'lu-r a serles of basins which were
counected by nerrow  channels As
fur a= lnown it never had an outle!
ta the hence all the aalts

L

.-nf
|veins which elther cut igneous rocka

etitlon of this process during a serles
of years or even of centuries all the
salts became completely burled and
the Inkes became plavas, Since thess
playa lake basins began to contain
permanent bodies of water, in consc
nuence of the increaseqd humidity of
the alr, sufficlent time has not elapsad
for the waters to reach a high degree
of salinity,

The United States geologleal sur-
vey evidently considers the conditions
in the Lahontan basin more favoralile
for the discovery of potash salts than
they are In any other part of the great
basin, The survey recently startel
deep drilling In this basin near Fa!-
lon, Nev., for the purpose of prospect-
ing for thoss salta, The hole hal
reached some Lime ago a depth of
nbout 300 feet, but s far as we knoew
no conclusive results bave ret been
reached

it bas been estimated that there aro
something over 60 closed basins in
the great basin reglon, the majority,
If not all, of which were filled with
water during the Bonneville (glaclal)
perlod. In many of thess basins con-
ditlons may have heen favorable (o:
the deposition of potash salts.

Owen and Mono Lakes,

Owen and Mono lakes ars situated
on the east slope of the Slerra Nevada
mountiins Iln eastern Californla and
not far from the Nevada-Callfornia
boundary llne. These lakes have no
outlet and since the waters now flow-
Ing Into them will soon be dlverted
the process of extinction will be nota-
bly hastened.

According to Phalen the water of
Dwen lake contnins, In addition to
the large quantities of sodium chio:-
ide, borax and carbonate of soda,
about £.000,000 tons of potassium sul-
phate which we have caleulated equals
abour 4500,000 tons of potash. The
anclent shore line of this lake, nearly
290 feet higher than the present wa-
ter surface, shows that the lake for-
merly covered a much greater rurfaceo.
Mano lake, sltuated at an aititude of
6720 feet above sea level, covers an
aren of 85 square miles and has an
average depth of about 60 feet. It bas
been estimnted that this lake contains,
beside= the many other salts held in
solutlon, 10,538,100 tons of potassium
chlorlde, which equals about R,000.000
tons of potaah  The old shore line
of this lake is 670 feet higher than
Ita present water surface

Investigation of Bitterns,

During 1911 the T'nited States ge-
ological survey commenced a system-
utle survey of the brinas, bitterns anl
rocik enlts of Lhe states east of the
Rocky mountains with the view of dix-
covering potash salts. Tt had heen
Inown for sears that emall quanti-
ties of potash salte ccrur in many

enstern salt deposits but no systematic |

search has ever before been undeg
taken for the discovery of these sallx
in commercial gquantities. Experts of
the survev visited the principal salt
producing districts In  New York
Ohio, West Virginin, Pennsylvanina
Kansas, Loulslana and Michigan and
collected samples of salte and solu.
tione A conslderable number of the
samples collected were analvzed dui-
Ing the sear and the survey recently
|ssued a prelimipary report on the re-

eults of the Investigatlon The re-
sults show the presence of =mall
auantities of potash =alts in nearly
(nll the bitterns examined The lar

| zeqt quantities were found In the bit-

tarng in certain districts In New York
Michlgan and Olile, but the per cent
of these =alie present was g0 low that
they are of no commercial Importance
The most promising fleld found noc.
curs an the shotves of Lake Frie, near
Cleveland, O The bittern examined
it thi=s place was found to contain
047 per cent of potash (K2 O)
means that In every 100 pounds o
Lrine there occurs about one-hail
pound of potash. The commercial val
we of this bittern as & source of pot-
ash, according te the author of the
giirvay report, will depend largelv up
on the discovery of some cheap mothid
of oltmingting the lime and the mog
nesia from the solution
Potash in Alunite.

The value of alunite as a source o'
aveilable potash has no where until
racently heen recognized, and no at-
tempt has been made lo this country
to save or utilize this mineral Since
Ranaome discovered zlunite Intimate
ansociated with the gold ores at
Goldfield, Nev., about six years ago
mining men and geologlsts have de-
voled more attentlon (o the study of
this mineral In Europe this mineral
hns been consldered as an Important
source of alum for severnl centuriez
The most noted deposits occur asso-
ciated with trachyvtle rocks at Tolfa,
about 25 miles northwest of Rome, It-
ply, There deposits have been worked
since the year 1460 and the alunite
mined there has been mueh sought for
on account of Its high degree of pur-
jtv. by Enropean alum manufacturers
Alunlte is n decomposition produact

feldspar. and occurs usually in

or ars closely assoclated with such
rocks In &tructure the mineral s
ususlly either granular or else earthy,
similar to Kaolin, and {18 color I8 us-
ually white, vellow. seddish or gray
When pure it {s soft. but when asso-
clated with silica it may be almost as

and
| carried bagin, from the be-.

into l1s
|ginning © pres-

f its exislence (o the

A of salinity

is

where the degree IDUSt D
the highest since it furthost awas
from the mouth of the inflowing rjv-

|ar, cattle drink the water without in-

JUry
I Cause of Low Salinity In Lakes,

As an explanation of the low Jegree
of ealinity where we would expe |
to find saturated brines Rumsil
adopts Gllbert's view that such cond!.
tions are accounted for Ly the h3
pothesls that the stlts were deposit-
ed and burled by clays during peri. |
ods of aridity. This statement ampli
fled means that doring the dry sea
son the waters completely evaporate!
and heds of salt formed on the bo
tom. Dwring the wet season tho aalt
heds hecame covered with a shallow
layer of hrine from which layers o
olay deposited on the undissalveq por
tions of pha sall beds. Through 4 rep- |

. e —————
—
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hard os glass, In lts natural state

talenite ja practically fnsoluble In wa-

ot i ust exist gither as dopos y 1 :
e llfl&l IH' !3[id o !Ttr: illjh{lg;“ “i\lalh'[n {loar .ur #lee r: :n " 'Elr" hrll;l L‘I’In::\l_if; I?“l?::r\ltf‘lttwwilic"nn::';l
cupy one of the o ake Bonueville | o [ 21l axisting lakes wineral, L ' ¥
basins. An Ogden civil ensincer wha |55 U1\ "t fact we would nat. |17 the potasium sulpbate passes lntn
recently examined  thie deposit re-| 0 oooan (hat those romnants of "-'.U-'-'nn MII-":-Io i ife
ports (o the writer thal It averages [, o7 noiont jake which have no out I"L'“"““ '“;'"I I-it in Utah
five feet in thickness and that It €0V~ |y \woyld conslet of saturated brimew | o 4o0o of u?u['!'lte near the towu
f:rs Lo IesnI. iy bas mllr.'.t-_ “Tlor at least of brines concentrated it of \1afI:£ul¢ Plute county, Ttah, has
30 square mlles. The bed carries a (. "l 00y ne 28 those of Sevla-|°f MAarys ; ; | \
1 ¢, hence It m |t me. ¢ recently attracted the attentlon of tha |
The high=st |'arge per cent of clay. hence wouli |and Great Salt Lake. It is gur DE. ' "nited States geological survey and
[pot average more than two OF thiee|.).rafore, to find that in the lar I .~r:- I11-Ilr: in m-m-r-;l The deposit
feet 'n pure salt Since the ';\ﬂll"r‘“_!”"_ aaven existing lakex the salinit n.‘ }!I.]. WA l.or L i Spott
from which this salt bed deposited | " " o it animals cnn drink the | or oer o eantiv has It heen —ecos.
were a concentrated portion of the an- | water without experiencing anv. exil inot until reocen L t recos-
'clent Lake Bonnevilia waters the BRINE | ornia Pyramid like, as an oxam- et
sglte must have been present |n '*||I},‘ ‘Las 0o outlet and  rocelves - =
which now wocrur In Great Salt Lake s S 1[]{11':\\‘ pom.the Tradkes Tive H l w
A srstematic examination of this de- |20 "0 "uingie is go low that. accord- a plng a oma“
poRit might therefore result in the Ing l|‘| ﬁns»ol'l, a variety of trour and
discovery of deposits of potash salts | C 00 0. woies of mollusks flourish in Generally means helping an entire family.
Since the potush magmeslum salts | - o0 0™ poen gt the northern end | Her back aches so she can hardly drag

around. Her nerves are on edge and she
is nearly wild. Headache and Sleeplesss
ness unfit her for the care of her family.
Rbeumatic Pains and Lumbago rack her
body. But, let her take

Foley
) Kidney Pills

and all these ailments
will disappear. She will
soon recover her strangth
and healthy activity for
Foley Kidney Pills are
bealing, curative, strengthening and tonic,
a medicine for all Kidney, Bladder and
WUrinary Disesses that always cures.

A. R, McINTYRE, DRUGS,

That |

Panslen, ‘GO8: e e i iine
Hell Peppers, doz,........
Egg Plank . cvnc.n
Tovaatoes, doz.......0.....
Cabbage, s Q0% il s silioisals
Cauliflower, doz........
Mixed Carnations, doz.......

se e

40c Vinegar, gallon..,..

26th and Washington Ave.

Phone 213,

60c Bottle or Pint Can Olive O1
12 pounds Faney Spuds............
6 bars Crystal White SOBP....vesisiassosascnsnssssss Bl
Bent: Blning; bottle, i< iviarimesmsaminrsemnnoisensvss
T T T o e AR SR e R S G R G

SMITH GROCERY

Everything to Plant

GET YOUR SUPPLY NOW

Ently Potatoey, JO00 JUS.. . .o cohs voiisnnesusine nawisiy: S bloiiny
Fancy White Potatoes, 100 1bs.......coiiinivenia,..52.00

FaNcY ASEOTR, . civivivvivasse sanershnnnosenn- o and lOf‘
Geraniums, dozZ.....ccocvvuvvveeneran..-H1.50 and $1.00

Specials for This Week

Corn Starch, 4 for.......covvinunns
Gloss Starch, 2 for...c.ivvsvisanesss
Fresh Germade, sack..........000..

Screen Doors

A large stock to choose from. See
our doors before ordering elsewhere,
as we have just what you want. .. ...

Fly Screen

Copper, galvanized or the black
wire, in all widths and any length.

Window Screen Frames

All-metal, and can be adjusted to
fit any window.

PEERY-KNISELY
HARDWARE CO.

Successors to Boyle Hardware Co.

T
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40¢
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2455 Washington Ave,

|nized as a possible source of potasl,

The outcrop occurs on the mountn!m]

geven miles southwest of the town,
nt an elevation varyving from 54800 1o

11,000 feet above sea levell The min
ernl oeccurs as a compact, light cn'-|
ored. fine grained roek in a

|

fisrure vein which Intersects flow
lof igneous rock (andesjta)

The outcrop of the main veln has
heen exposed. at Intervals, a distan-2
{of about 1,500 feet by means of trench
es, shaftz and tunnels. It has been
conservativel ecatimated Lhat
throughout this total distance the veln
averages In thickness about 10 feet
The potash eontent of the mineral aa
glven by the government survey var-
ics from 971 to 1046 per cent, The
samples analvzed were, however, se-
lected and glve perhaps an exagser
|ated value of the veln as a whola
Running parallel with the main vein
and a few feet from It occur smalles
alunite veins which in places show a
thickness of 6 feet As a mource of
available potash this deposit glves
promise of becoming aa important
factor In supplying the American mar-

ket with this valuable sall
The  deposit was examined [l
Messre Hutler and Gale of the nation

#l survey during 1811 and a comprs.
hensive report on the results of their
investigation has recently been pub-
11shed.

While engaged in field work In ge
ology last summer the writer of this
artiela found evidences of alunite de-
posits In the Wasatch range just esst
of Ogden The fleld and laboratory
|investigations are, however, not yet
sufficiently advanced to Justify any
conclugion rempacting the extent and
value of the deposits.

Potash In Seaweeds

1t bhns recently been found that the
giant seaweeds growing on the coast
of Caillfornia mre richk In potassium
chlortde. Secretary of Agriculture
Wilson s reported as authority for
the statement that 1,000,000 tons aof
|potash worth $35,000,000 can annusll?
|be extracted from the seaweceds cov

sald coast, It has heen claimed (hnt
an amount of scawepds necvssary o
| praduep that amount of potash coull
be collected annoally for an indefinite
number of years, without decreasin:
the crop, since therate of reproduction
jwoilld equal the rate of removal, The
|n-ecretm_\'. bhowever, bas suggested no
| theap yprocess of extraction The
uresent cost of extracting the potssh
lappears to preclude the possiblifty of
naking the business & flnanclal eve-

large | tlary

| Stansfurt

aring 100 squara miles of surface on | o the following

|
{
Y] l

Discovery Near Mojave Desert
Duriog last mointh paper
are ctrrent to the effect that n great
euosit of potash ealts bhad been dls-
wered pear Mojave desert, Cal, L)
precentatives of the geologlcal su:-
oy Untll the suryvey makes a repore
¢ havre no rellable data on which
‘lmate the extent and ialue of @

'eposit

reports

ke !

Age of Salt Deposits H
The salt deposits of the earth are

1t confined to the formations of any |

particujar age, but may -
sur fn any  formation  from _l.hc-I
“ambrian (o tho MoAt recent The

ollowing table gives a few prominen:
it depoaits and the formations In
vhich they occur:

Salina snd Syracuse deposits 1u
vew York and those of Indla—Silur-
]

Winchell, Michigan and Chioa—I2
‘cnian

New River, W. Va,, and Bristol, Eng-

| land—Carboniferows

|
L

Stassfurt, Germany
Permian

Tyrol, Austria, Cheshire,
and Kansas—Trissslec

Algerin—Crotaceons

Loulsiuna, Spain an{d Poland —Ter-

nnd Texas

Englund

Kuarabugaz, Dead Sea and baslns in

western United Stages—Recen:.
Thickness of Deposits,

The thickness of salt bheds vary
from a few Inches to several thousan'l
[aet They e either on the surface,
as o some desert regione, or they
lie buried at such depths that the:
can he reached only by means of desy
baringe. The salt beds In the Stuss
furt district attain a maxtmuom thick
ness of (200, those at Sperenbors
near Berlin, 4000, and those at Wie!
iczka, In Gallcia, 4500 feet. The Sa-
ilna beds In New York consist of 250
feet of solid salt occurring In severai
distinct beds. These beds lie burlel
under 1,500 feet of later strata

Summary.

The existence of coveral lakes in
the western states, and esapecially in
the great basin, whose waters contaln
conslderable quantitles of potash
galts, suggests the possibility that
otlher lakes may at one time have ex-
Isted, but bave entirely disappeared
through evaporation, The ealt beds
formed In these anclent lake basins
may hence lle burled at various
depths below the surface, Some of
the existing lakes contalning potash
salts are now o the process of éx-
tinetion, as shown by the old shoro
lines at wverfous mititudes above tha
present levels of the lnkes. The di-
version of the water flowlng into thes=
lukes for irrigation purposes will verr
notably hasten this process and the
tima {8 pot far distant when the salts
hild in solutlon will hegin to deposit
The search for potash salts [nvolvea

& thorough Investigation of all dis-
covered snlt deposits =ince beda of
eommon salt may elther overlls or

alse underlle deposits of potash =aits,
as shown In the dlzcussion of the
deposits, A comprehensiva
Include an examination
(1), Polash besriong
rocks and minerala i» veins, (2) sur-
face salt beds, (21 huried sall beds by
means of desp drilllog, (4) brines and
hitterne from =alt wells. The writer
ynows of no simpls fleld testa for
notash salts which wonld xive rellabla

gearch wonld

i
|

¢ Universal Supply Co.

i o s - |

{

results. Tha delection of these aczits
wtally requires a coreful chemiea! |
annlysis {
—— 3 |
I
y |
|

Coupon $2.50{

Applied on purchase price of .
a $10 Vacuum Cleaner if pre- )

sented before June Jst. !

Hudson Ave.

ARE YOUR GOING TO BUILD?
Use Concrete Riosks—DMail ordors
promptly nnewersd

IDEAL CONCRETE
CONSTRUCTION COMPANY

Phone 1213 2809 Wash.
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